Heredity                               343
numbers. Likewise the three other kinds of male nuclei will ferti-
lize all four kinds of eggs in equal numbers. The different combi-
nations produced are shown in squares in the lower part of the
diagram. Such a set of squares may be very simply constructed
by writing the factors for one of the kinds of eggs in each square
of the first vertical row of squares, and the factors for each of the
other kinds of eggs in a separate vertical row of squares. The
characters for male nuclei should be similarly written in horizon-
tal rows. If we examine the squares hi the lower part of the dia-
gram, we shall see that there are nine which contain both R and
Y, and so represent plants with round yellow seed; three which
contain R but not Y, and so represent plants with round green
seed; three which contain Y but not R, and so represent plants
with wrinkled yellow seed; and one square which contains neither
R nor Y, and so represents a plant with wrinkled green seed. The
last-mentioned square is the only one of the sixteen which rep-
resents a plant that is pure for both recessive characters. Like-
wise, there is only one of the sixteen squares which represents
a plant that is pure for both dominant characters.
A line drawn diagonally from the upper left-hand corner to the
lower right-hand corner of the large square in the lower part of
Fig. 399 passes through four small squares, each of which repre-
sents a different kind of individual that is homozygous for one of
each of the two pairs of characters. Similarly, a line drawn from
the lower left-hand corner to the upper right-hand corner of the
large square passes through four small squares, each of which is
heterozygous for both pairs of characters.
The ?2 generation of a cross between peas having round yel-
low seed and peas having wrinkled green seed shows very clearly
that in this case the pairs of characters are independent of each
other. In other words, round and yellow, and likewise wrinkled
and green, are inherited independently of each other.
Linkage. The number of different chromosomes in an organism
is usually not very great; on the other hand, the organism has a
large number of characters. It should follow from this that one
chromosome would carry several or many different factors. More-
over, factors which are in the same chromosome should be linked
together in inheritance. This reasoning is borne out by the fact